We present the results of five year campaign observing 6.7 GHz methanol masers towards the Galactic plane using European Very Long Baseline Interferometer Network (EVN). 31 out of 33 sources were imaged at milliarcsecond scale. Suprisingly, 12 of them showed an elliptical morphology which has not been detected before. We state that the recent increase of the sensitivity of EVN allowed us to detect a new type of masers. We discuss the origin of elliptically shaped methanol masers in massive star forming regions analysing their detailed structures.
Introducion
Methanol maser emission at 6.7 GHz is well know due to its strong association with highmass star-forming regions [5] . Due to its brightness and compactness the maser is widely used in investigation of close (100−1000 AU) surroundings of protostars. VLBI observations with milliarcsecond (mas) scale have been carried out for many years to date. The structures of the maser emission are from simple to complex structures indicating they may form in outflows or behind shocks driven by a protostar or in discs/torii around a central object ( [4] , [6] , [8] , [9] , [13] ). Their origin has not been established yet.
Here we present the summary of our project to observe methanol maser sources carried out in 2003-07 using the EVN 1 The recently increased sensitivity of EVN enabled us to detect weak features of the maser and consequently to find a new morphology not observed so far. The new maps allowed us to investigate the scenarios of methanol maser emission in great details.
A full description of the project and disscussion are being prepared for publication in Astronomy & Astrophysics and the parts of the result were presented at the previous EVN Symposia ( [1] ; [2] ).
Observations and data reduction
31 sources with 6668.519 MHz methanol maser emission were selected for VLBI observations. They all were discovered using the Toruń 32 m antenna ( [10] , [11] ) and their positions were improved with astrometric measurements of MERLIN (Cm-Mk II). In addition, two sources known from the literature ( [13] , [3] ) that are located in the same region on the sky were included. antennas). Typically five or six sources were observed in each run. Phase-reference sources were chosen carefully for each group of maser from the VLBA calibrator list. Typically, a total onsource time for the target was about 41 min. The bandwidth was 2 MHz in both circular hands. The data were correlated with 1024 spectral points yielding a velocity resolution of 0.09 km s −1 . In the case of nine antenna observations the correlation was with 512 points due to the limit of correlator (MK IV Data Processor operated by JIVE).
The data calibration and reduction were carried out with the standard procedures for spectral line observations using the Astronomical Image Processing System (AIPS). The absolute position of the target, owing to the phase-referencing, is estimated to be 12 mas in Dec and 10 mas in RA. In the final step the targets were self-calibrated on a strong and point-like maser spot identified for each target. The analysis was carried out on images 0.5×0.5 arcsec 2 obtained with natural weighting, a typical beam was 6 mas×16 mas elongated along NS. The rms noise level (1σ ) in line-free channels was 3-12 mJy beam −1 depending on the run.
Results
We obtained images for 31 out of 33 targets and were able to apply the phase-referencing scheme in 29 sources deriving the absolute positions. In total almost 2000 maser spots were detected above 5σ level. When a spot appeared at least three consequtive channels we checked its profile. 80% of all profiles (265 out 333) showed Gaussian characteristic with the mean FWHM of 0.40±0.01 km s −1 . We classify the 6.7 GHz methanol maser emission into six morphological types: simple (1), linear (5), elliptical (12) , arched (3), complex (9) and pair (1) . The number of sources of each type are given in the brackets. That classification is simply based on the distribution of spots on the sky plane. In Fig. 1 we present examples of sources representing each class and in Table 1 we summarize the results of our project. The main parameters are listed for each target: the coordinates of the brightest spot, the range of LSR velocity of the emission, the peak of the flux density, the number of registered spots and the morphology.
Discussion
The most unexpected result in the survey is a large number of elliptical shaped methanol maser sources. We suppose that superb sensitivity of EVN enabled us to detect such structures, in relatively weaker targets (S p =≤ 28.3 Jy). A typical peak flux density in the cross-correlated spectra is 3.6 Jy beam −1 , while in the previous surveys it was 10-100 times higher ( [8] ; [9] ; [6] ; [13] ; [4] ).
The elliptical morphology strongly supports the scenario of an inclined disc or torus around a massive protostar or young star. A model of a rotating and expanding maser ring has been recently proposed [12] . We applied that model to 12 sources from the sample that have elliptical morphology. In general, the best fits obtained suggest that the expansion velocity dominates over the rotation component in a majority of the sources. It suggests that the maser arises in the zone where the rotation still exists but the expansion plays a role. That can take place between the rotating disc/torus and the outflow. A similar case towards the well-known object Cep A has been reported during this Symposium (Sugiyama et al. and Torstensoon et al. this volume). They found that the elliptically distributed 6.7 GHz methanol masers were detected around the H II region HW 2. The plane of the ellipse is perpendicular to the bipolar outflow. The LSR velocity distributions of maser spots show similar characteristic that the expansion dominates over the rotation. In order to verify if similar scenario is going on in the targets from the sample we need infrared observations. However, the available angular resolution in the infrared wavelenght range is still limited. The proper motion VLBI studies may be a crucial for these studies.
Conclusions
We completed the 6.7 GHz methanol line survey in the Galactic plane for a sample of 33 maser sources. High quality EVN images were taken for 31 targets. In most cases the masers show complex structures. The observed morphologies can be divided into six groups. It is suprising
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Methanol masers survey using EVN Anna Bartkiewicz Figure 1 : Examples of distribution of 6.7 GHz methanol maser emission. The coordinates are relative to the brightest spots ( Table 1 ). The sizes of circles are proportional to the logarithm of the flux densities. The dashed line traces the best fitted ellipse to the spot distribution in G33.980−00.019.
